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COMMISSIONER 




[Amg] mmm^M 

[SBI?^] mm 
[fllS^XH 2004.11.01 

[l=S^I g^S§] Device measuring 3D shape using irregular pattern 

[S£!°J^H] 4-2004-003876-6 
[X| ^] 100/100 

[SSeJS^] 4-2004-003876-6 

kr 

mm 

[i^aS] 10-2004-0008272 
[f§ gJ X[ ] 2004.02.09 

[?l X| ] ^ S X1|42^o| T^§0|| mm 3 *l|60^°l t=t 

§011 oj^ gs^jAhe g^tma. 
(el) 

Plgi^e] o g 38,ooo g 

[^ise] 20 sog 

[o^^^gg] 1 2 20,000 9 

5 1J- 269,000 m 
[tMI] 327,000 g 

PJSA^] DW2} (70%^ 3) 

[^jg? ^^^] 112,100 m 

im^Mff] 1. S^AiSAilAi 
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^ t^^- Sfl^^l ^^r^^- ^^\2.^. "Jell A] Tfol 13. o] a> ^^J=- 

^l^zzf #^iol^. tfl#^ofl ^^}>q «>^- ^# m^-ji. 

, ^-°o^Ml ^l^lJ- t 5U^, J17>^1 ^-g- ?H|eJ- ufl>y ^ ^ cr> oZ 

^ 4 
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#^^] ol -§-*_> J c} ^^-1 {Device measuring 3D shape using 

irregular pattern} 

S^r# ii^ifl 51 ^ ol u}. 

S5o11^ (A)^r 2tfl°1 <g#o|| L4E+\+ tfl-g-^IZ} ZL 3*}^ 

20-3 



j£^l*> J= Tjl O] 1Z} . 



oil , #SlHl^r 37,}^ ^7j\°] ^-^^Pl ^©fl ltfl 2tfl 

<12> S1<H|>H Ji^- ^oj My] SJ{ ^h-g- ^3fl^ 3^^>y- ^^1^- 

315} =] Sflig, S.o}^l ^-)# ^tfl##°fl °J^r^^. t5| -f-A^>cr| xfl^^S] 
<8## ^-A^tJd^c} 7^1 ^ (11,12)1- #*fl ^^^"°> ZL ^ 10^> ol a>) 

<3^-# 3^ t\\ ^o\\ A\%t>}<3^. {^^^ty\ 10-0332995 n^) 

SX C H ^>^> w^ol^- ^fl^^H: 4^5] ^>)^1-^ ^o}*! H^^E] ^ 
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<14> ol-M-^ #^rf^Sfl^# A>7l 7l^ofl olo^ 3 

^1^ -g-^lol^- tfl^ofl °>-£- ^# ^^oU, ^ 

<15> 1. Mj-^o] ^7il # oH <| ?T>7l 

<16> M^o] JEE.^ t^-M ^71 ^^il^^l , S.2^1 #^-^Sfl^# ^^=r 

^-^-aisfl^ ^^-t^(3 3i 35; 43) H}, 4>>7l #^-3lsfl^ol ^ A] ^ ^^tflAV--^ A> 
# sl^-o^ #^^^(31, 32, 34, 41) a}. >y-7l *fl o| ^J=- ^ ^^^] c>| 

(37, 44m, 4^1 # ( ?l^^o11^ SJ^-*> ^ 3^^>y-°l cfl oj ^ 

*>^- ^^>^-(38, 45) ^ n 2 "^^^}. #7] ^^EiX)(H Jf (37, 44) 2} ^^^-(38, 45)^- «J 
v}?*o} ^^El (dliaW, i^H^-)# °1 *>t+ . 

<1V> 2. 71%- ^ ^>-g- 
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<18> (l) ^.^-^Isflig (33 35 43) 

<19> aJ-^ofl oj (> | ^ ^^at-^-o} ^T^oll #Tf^3fl^^l °fl## 

yy^o] c}^.) 37i 7> s.^ ^1 j=- o>-g. , s.*^. ^^tJ # , 

71 ^ °1*H1>Mt=- ^2°-l # (A) °-l ^ #^ 

<20> A>7l #^^1 Sflig# A 8 J 3<>\~ ^r^~ S3°l H^^l^l (33,35) ^4°1 #^^1 

sfl^ol olid si ^ (43) o] oiu}. H^^l El (33.35) LCDH^^Bl. DLPH^^Bl, ^^o] 
B. H^Ei (^71), ?11 X-J -f-A}^ ol5} -^}*> 7} 7,} J7 °JM- 

<2i> LCDH^^lEi# ^i§-^^r ^-f ^1 LCDH^^l^# ^■^^^^•(36)^^.^ 

^1-Jl ^#^1 S-M^oll a>71 #^-4] 311^^1 ol Dl 7.1 # -1^-^ ^^E-ioll ol 7js| LCDH^. 
*n El oil ^ ^1 #^^sfl^ol °i ^^^^#^1 S^oil ^.^sfleiol ^^r+. 

#^ol^ HS^lEl# AV-^^Vi. yg ^-^-^1 sH&Jol oliflsl 3g^-# 7 ] o. J7 JfAV^^ 

<22> zl^ji, °1 oi^fl^ ^ (43) s.4^1^ i^- «l-5} ^hoi jqxfl ^oii 

AH°1 #-Ef^l## °l£fl*> ^tfl^^- (42) °1 S^oll ^ #Tf^l 

sfl^ol ^^51^- t Si^t. ol yg o- ojm-oil Sl^TiM- # 

<23> (2) #<g^^(31, 32, 34, 41) 
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<24> #<£^£. ^7] #^2fl^o] J$ ^ =1 ^tfl^ (36,42) °] SJ^-o^ ^ 

^!\2.S>H ?Hle+^> sq*l ccD^Hle}. CMOS?Hle+, sj-^HM, 

7 HI ^} ^-o] olu|. 5.4aflyH ?HlSt (31,32,34,41)^- ltfl 2tfl^. n 2 -^]^ t 

SJjZ, #Tf ^t 1 ^ (33.35.43) oil ^1 A 3^^ ^£fl## 

(36.42)5] IS] S.Alf> ^sfl 71 # oil %X°1M 2fl^(14)o] o] 

^7fl 107fl o]A>)ol7l itfl^-ofl o]^^ <g-A># ffl^-^ Zlf^- «-E] ^ °. 

*>M-^1 #^^sfl€°l A 3^^ ^^^fl^## ^ is] #<g^}^ 51 # ^-^^.S tt} 

^A] . 71]^^°] ^^-W". w. ^Hl^P} 2tflo] ^°-J=- 2^-5] 

s]^-«>u+. S9^- 2tfl# ^^^S #<g# el-JZ SUfi^L ^#7^ 

7> #<^°] ^^]# ^| sfl 2tfl°] ?>ml^ (ofl : 90^ ^1-S]^i, 90S. 

-r-S]^) ^ Si^t. o] ^if #^^1 Sfl^o] ^ ^ ufl^H]: #^-^]sfl^^.^ 

<25> (3) ^ ^ XI o\ «- (37 . 44) 

<26> ^^Ei^]o| Eil^^^ ^#B], tB^, nl-ol^^ H^>Hl>H o] <2f s-^jf> 

?}¥r^ 4^3 ^1# 5Uc+. #7l ^ X] o] « ^. a> 7 ] #^sflig 

^4^°1 LCDS^^Ei . DLP^^^]E]ol S-ME] sj-^ofl q-E]-\+ #^-^]sfl^# 

^Sfl^o] aj^s]^ # ^ o. a> 7] ^cg^^o] ^ tfl-y-§°] ^^-m ^ SUS.^" 
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<27> (4) °J^}-*f (38, 45) 

<28> ( 2^_>-^f^- Cll^^^" ^^E| . icH^, u>ol3^ H^l^H S^- ol^l- ^^t! 7]^ 

2^ <g## ^Sl^ 3^ rfl o] e}# ^ ^ ^ ^ tW^. 
<29> 1) 3^^^> ^°1 7] oj^. 

<30> ii^ 3*H*)^# ^^°] ^tM^ ?H1^ ? J&]H?11 0 l y d (calibration) . 

2fl^ ^-A\ Bi^Eit ^#cj^ Sfl^ol ^ rflA> 

## ?H1^S #^ . ^^"#^^-^1 cfl-§-^# (correspondent points) ifl 

-g-^jll (correspondent lines) ^7], 3^}^ ^0]^ 7fl#.£] ^-A] ^ ol-r 0 !^!^- ^ °1 JS. 
C^^-^-^l 10-0332995 %^) 
<3l> ol ^ 3^^^> ^°11 SI o] >H 7>^> 1^j2.t> ^il^r #7] ^ 

^ tfl ^ ^ ol . 

JfE^ 3^ ^S^bt <2^r ^1^1 ^5^ (A)^r 3^^ <£°] 

°1 ^ (56) oil tfl^l-^ 2tfl°l 7H1^ (52,53) ofl ^ ^ (54,55) 2f "2 ^ 

^ (57, 58) # ^Jl oit+. 7>u11^ <^>y-oll l+e!-\± ^ ^ (54,55) ol cfl-g-^ 
(correspondent P oint)j5.^>| ol?t+. l 1 ^ ^^(52)°] tfl-g-^(54) ^ 

( Ul . Vl ) , "I ^(57) ^E|7> ( Xl . yi . Zl ). 1«] ^TiSpr fi . ^ 

E^ ti Ttfl, ^ ^l^i ol ^ t>^+ - 
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<33> Xl = ti ui, yi = ±i vi, 21 - ti fi 

< 34 > =-^*> ^iiS 2^ ?H1S} c g ^ (53) °] rfl-g-^H ( 55 )oll ufl*> a ^ (58) 

^ (x 2 , y 2 . z 2 )# ^,^^41 ^ (57,58)^1 iZ^# o] o) 3 

^(56)^ ^s^oi^. ^^.s. s^sm^ W". 

<35> x 2 = t 2 u 2- ^2 = *2 v 2- z 2 = t 2 f 2 

<36> Xl = X2 p yi = y 2> Zl = Z2 (t l Ul = t 2 u 2 . ti v 1= t 2 v 2 . ti fi = i 2 f 2 ) 

xl Vl zi C£^r x 2 , y 2 . z 2 ) £t# ^-*> ^ Si*}. 
<38> cfl. ^5^| (B) ^1 ^ if ^o] 3^^l ^ofl ;g.J= ^^t} ^1^^ # J f ^#o] 

. 2Hl4o^, £5°1 (B)if^- ^ ^ ^# ofl M €*fl 

o}^ ^JZ(i# 307fl o]a>), o] °- 2 7fl°l ?H1^ § ^*fl ^Hl^Hl^r 297fl . ^ 
*fl ^Hl^Hl^- 257fl°] #ol , 7]^# f>iH^liLS ^ *j T>\7\ 7\ o\^y] itfl^- 

< 39 > ^ 3^1-^^ 4> ltfl°] itflo^ a^*q E i# oj-g-*> 3*} 

^ ^ 4 V ^^Pt oit}. h^^e-I (62) oil M -§-^>4Ml l^-°3 #^^1 (65) # 
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^^El(62)ofl^ «1 Ei # (64) # . #7] #^-] (65) 7 r -f-<g=I 7 HI 

(61) °1 <£#^.^f B-i ^ *]Ei#(63)# n 2 -^ (63,64)^ j^}^" ^> 

< 40 > 2) #Tf^5fligoll^ tfl^f (tfl-g-^s.) 

<4l> ^2^1 #^-^Sfl^# # ^ Am ^ #<H tfl (tfl^-^#)# ^ ^# 

^ ^ . ^7ofl^ (A)^- ^ ^ -£! C£-b Sl^it]^- ^^j^Trl, oj^ -g-cHl" -£1 

(Line) ^.5. *]--§-) ^- ^^oi #7> TjZ^ol ^-L^ ^ L]-T>| ^ S.^ ^^*> 

^Sfl^ , (B)^- £t1i S. c ^n} 371 y\ =± S. c tf#^ ol^o|^l 

lgj°^>H. ^AAM tfl (tfl-g-^S-Jofl 0>Ol^( id )# ifojoH 3- £>H# ^ofi- 

^Alf>n}. a] ^- = 5]^ 2^°\ 7Hl^# ol -§.*}- 3^^^> ^-^PcUHl 

^ 1*1 ?l-DflHt o\o}tJ[ 1H1 >3(^)o] 2^ 7HlSt ol-olt] 1H1 >y(^)5Z} 

^^W^r tfl-g"^ (correspondence) # ^ 
<42> Dj^-l ^7^1 (A)# #^S.ut. loll^ 16^1-^1^ ^n^r <H|*1 ^ ^ ^ °1 

^1^)^ °>°l^(icl)l- 5J^^.Ai 3^ofl>M °-A«l-*l=jo ^ ^. nfl ^-^AHoll^ 

UBH^- (^°11^1:Up Edge)^- a]1 oil ^ "9 ^ ^^.S ^\^r °fl*l 

^rO]}7,} :Down Edge) ^ ^>^ol^. <3 4H1 o}2} ^ (^^- Xt])^.^ ol^t>|^l 
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S}AH « H) ^ ^t^-q-. Ol ^ A} O] 7l^^O] O] 2} Afl A] ^. (7>Z^ ) Ol ^ 

# ^ji $m. a^ji. 5J ?i #fl ^l^i y}^ ^ m ^ ^1 ^ ^ ofoiuq^ i 

oil 7-1 £q ol-ojcq aj^i o] jg.*= ^^r^.S ^1^^^ A| Afl^£- o\}7]7\ uflnl-t}- 

^AjtflS. Ol-Ol^l- M^fi}^ V\7]™$ o\]7]o} 8*1 ^7] Jl ^1 ol] ^ 

<43> ol ^l ^7^1 (B)# #^S.ut. lo\]M 12V\7,\2\ ^7} (120] *J=- Aj^-g-Ji, Z>Z>^ 

31 S o^iuq^- 2«i, 3*1 *j^Kn. n ^7il oil M i*J °1-°1^^- 4 

Hi , 3 o^^. 5*j . 6*1 Ji^. -M^*>tt. ol^Tll <q^J ^] 7^9] tL>^-ol 

-r-^- ^-^-^^-^f ^^c)}^ S.^- °l" 0 l^# 
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<44> 3. ^A]oll 

m~ ^Al5gut. A>7l ^^E^ilo1« ^ <2*K*fi, ^1^3.^" ^E"|# A>-g-Sgu+. 

^-g-ofls. -¥-«o^W. 
^ISM. 4^1 ^#tMl°l^f m ^^f^r ifc=L^ 

(polygon) 3-3- 5}&\o\\ ^A}^} i^^^t. 
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^ 9X3L. sfl^^^# mfoMl t Ji7>°l #<S-g- tfl^l 
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i^^-m i] 

[^n 2 -^ 2] 

a>71 #^-^lsfl^ ^^^r^ H^E1<>1 Jl. a>71 #<^^^ ?H1^ lrfl^ 

[^n 2 -^ 3] 

Xll^-<H1 Si©^ , 

[^n 2 -^ 4] 

Xll^-<H1 Si©^ , 

A>7l #^-^lsfl^ #^-^2fl^ol °]£fl^ ^olJZ, ^1 #<g^^-^ 
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[^n 2 -^ 5] 

A>7l #^-^lsfl^ #^-^Sfl^ol ^ ^ oj^ojji, ^7] f^^o^. 
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[JL 2] 



(A): 




(C) 

6 O O O O 

b o 6 a b 

p o O o o 

o o o 6 6 

6 6 6 o b 



> a CO o 

> O b © b 

> b b b o 

> O o O o 

> o bo 6 



(F) 
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[.V. 9] 
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